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JNIKOUUCT  ION 


THIS  DOCUMENT  IS  A  USERS  GUIDE  F OH  The  SIMTRAIN  PILOT 

project  data  gathering  software,  the  program  *as  developed  ro 

MEASURE  BICYCLE  .ihEEL  VARIANCES  A  T  OESIRFD  INTERVALS  DURING  ThE 
TRUE ING  PROCESS. 


PREPARATION 


The  ELECTRONICS  ATTACHED  to  the  TRUEInG  STAND  AND  THE 
SOFTWARE  TO  MONITOR  AND  PE'CfjPO  THE  MEASUREMENTS  ARE  EXECUTED  ON 
ThF  1 1 F  T  hand  ECLIPSE  COMPUTER  IN  THE  maN-maCHINE  SClkNCES 
COMPUTER  LAB.  FOLLOW  T  HE  SYSTF.m  STARTUP  PROCEDURES  THAT  ARE 
HANGING  ON  THE  RIGHT  SIDE  of  the  computer,  the  REMOVABLE  DISK 
PACK  THAT  HAS  ThE  PROGRAMS  IS  DISK  PACK  u2.  IF  THE  RESULTS  OF  The 
TkIALS  ARE  to  HE  PRINTED,  TURN  ON  THE  PRINTER  POWER  S«HCh 
LUCATfcO  i)V  THE  RRINTEh  PEDESTAL.  THE  PRINTER  FOR  THE  LEFT  FCLJPSE 

is  the  floor  printer  meat  ro  the  door. 

AFTER  COMPLETION  OF  THE  SYSTEM  STARTUP  PROCEDURE,  THE 
CONSOLF  SHOULD  HAVE  OUTPUT 

FILENAME? 


simply  type  a  RETURN  and  ENTER  THE  DATE  AND  TIME 
information  in  the  requested  format,  the  system  should  respond 
w  n  H  AN 


K 


WHICH  is  THE  STANDARD  READY  PROMPT  and  INDICATES  that  The  SYSTEM 
IS  WAITING  FOR  A  JSE»  COMMAND. 


2 


DATA  (i  A  FHfctf  1  MG  (wHfELRJTE) 


THE  NA*E  OF  THE  DATA  G A  T  HER  I  MG  PROGRAM  IS  whEELRITE.  ITS 
FUNCTION  IS  TO  MFASUHf.  I  HE  RIMS'S  VARIANCES  AT  USER  DEFINED 
INTERVALS  AND  SAVE  The  DATA  GENERATED  IN  A  UNIQUE  FILE  WHOSE  name 
IS  UFRIvFfi  b Y  THE  TYPE  OF  TRAINING  GIVEN  THE*  SUBJECT,  THE 
SUBJECT’S  NUMBER,  AND  ThE  TYPE  OF  ThE  EXPERIMENT  bEING 
PERFORMED.  I  HE  OATA  GENERATED  INCLUDE  THE  VALUES  OF  THE  LOCAL 
MAXIMA  MEASUREMENTS  Of  f  HE  H  I  M  ANO  THE  SUM  AND  AVERAGE  UF  THEIR 
ABSOLUTE  VALUES  F0»  ONE  REVOLUTION  OF  THE  BICYCLE  WHEEL.  THE  OATA 
TS  STORED  In  THE  DATA  FILE,  ONE  RECORD  PER  MEASUREMENT  INTERVAL. 
THE  DATA  PECOKO  FILE  fORMAT  IS  DESCRIBED  IN  ATTACHMENT 


procedure 


1.  FROM  DISK  PACK  <»2,  TYPE  THE  COMMAND 

aHEFLRITE  CH  (CW  =  CARRIAGE  RETURN) 

?,  IHF  USER  will  THEN  SUPPLY  THE  FOLLOWING  INFORMATION  TO  FORM 
The  DATA  f ile  name 

a.  training  METHOD  code 

THE  training  MFTHUD  WILL  BE  REQUESTED  BY  THE 
PROMPT : 


INPUT  TRAINER  TYPE  (A-/)  : 

The  USER  ENTERS  the  CODE  LETTER  AND  TYPES  A  RETURN. 

R.  SUBJECT  ID 

The  USER  w I LI  HE  REQUESTED  TO  ENTER  THE  SUBJECT'S 
ID  NUMBER  rtlfn  THE  PROMPTS 

INPUT  SUBJECT  ID  Cl-99): 

The  USER  ENTERS  an  ID  NUMBER  and  TYPES  A  RETURN. 

C.  TEST  StQUENCE  CODE 

THE  USER  wTLL  Then  BE  ASKED  TO  ENTER  A  TEST 
SEQUENCE  CODE  AFTER  Inf.  PROMPT  : 

INPUT  TEST  ID  (?  CHARACTERS): 

i 


TnF  USE »  ENTERS  O.jF  Ok  TaU  CHARACTERS  TO  IDENTIFY  ThE 
TfcST  bFIlG  PERFORMED.  FOR  EXAMPLE#  A  POSSIBLE  SERIES  OF 
coots  FOR  THREE  °MACT(CE  RUNS  might  HE  PI#  P?»  AND  p3. 


THE  OATA  FILF  NAME  w  ILL  THEN  BF  GENERATED  USING  THFSF 
INPUTS.  THE  FORMAT  OF  THIS  NAME  IS 

TSS.CC 

WHERE 

T  IS  THE  TRAINING  CUOF  LETTER 

SS  IS  THE  SUBJECT  TO  NIJMRER.  (IF  THE  NUMBER  ENTERED  IS 
LESS  THAT  10#  THIS  PART  OF  THE  NAME  WILL  8F  OF  T Ht 
FORM  oS)#  AnD 

CC  IS  The  TEST  SEUUENCE  CODE  LETTER  OR  LETTERS. 

THE  PROGRAM  rflLL  THEN  RESPONO  WITH  THE  FOLLOWING  LIMES: 


READY  FOR  INITIAL  MEASUREMENT 

TO  STOP  THE  PROGRAM,  TYPE  IMF  LETTER  S 

TO  MEASURE  WHEEL#  START  WHEEL  TURNING  AND  STRIKE  ANY  KEY 

THE  PROGRAM  is  NOW  READY  TO  TAKE  THE  INITIAL 
MEASUREMENT,  when  READY  Tu  00  THE  MEASUREMENT,  START  THE 

wheel  turning,  in  either  direction,  with  sufficient  speed  to 
ENSURE  THAT  at  LAST  TwO  REVOLUTIONS  WILL  OCCUR  AFTER  STRIKING  A 
KEY  ON  THE  KEYBOARD.  wHfcN  THE  MEASUREMENT  IS  COMPLETED,  ThE 
PROGRAM  PESPONDS  WITH  THE  OUTPUT 

INITIAL  MEASUREMENT  COMPLETE 

the  program  may-re  terminated  before  this  measurement 
BY  TYPING  THE  LETTER  ’S’. 

after  this  initial  measurement#  the  program  will  output  the 

MESSAGE 


READY  FOR  MEASUREMENT  n 

TO  STOP  PROGRAM,  Type  the  letter  s 

TO  MEASURE  wheel,  start  wheel  truning  ano  strike  any  key 
the  program  is  now  ready  to  cuilect  the  data  upon 

CUMMANO.  IF  ThF  DATA  COLLECTION  PROCESS  IS  COMPLETE,  STRIKE 
The  *3’  KEY.  THE  PROGRAM  RESPUNDS  WITH  I  ME  MESSAGE: 

MEASUREMENT  PROCESS  COMPLETE 

NORMAL  TERMINATION 

DATA  WRITTEN  TU  FILE  TSS.CC 


whFRF  rss.cc  IS  ThF  NAM£  of  the  DATA  file  DERIVED  FWOM  the 
INPJTS  OF  STEP  2. 

TO  TAKF  ANOTHER  ^EASHHEwFMT,  START  THE  WHEEL  TURNING, 

IN  EITHER  DIRECTION,  at  SUFFICIENT  SPF.F.D,  AMD  STRIKE  ANY  *Fr 
(EXCEPT  SJ  ON  The  KEYHOARD.  THF  PROGRAM  /(ILL  RESPOND  aIIH  The 
MESSAGE* 


MEASUREMENT  N  COMPLETE 

hhEN  THE  me ASJR£VEN I  PROCESS  IS  COMPLETED.  THE  VALUE  OF  N  IN 

this  message #  and  in  the  ready  message,  is  the  current 
SEQUENCE  N 0 v 4 E R  IN  THE  SERIES  OF  m£ASuREM£N TS. 


POSSlHLE  FRRORS  DURING  THE  PROCEDURE 


1.  10  CORRECT  A  TYPING  MISTAKE  DURING  THE  DaTA  ENTRY  IN  STEP  2, 

SIMPLY  TYPE  TmE  'V  KfcY  ON  THE  KEYBOARD  AND  RETYPE  THE  GAIA. 
THIS  may  «F  DONE  as  many  times  as  necessary  prior  to  using 
THE  RETURN  key. 

2.  IF  THE  values  ENTERED  DURING  STEP  2  GETERATE  A  FILE  NAME  OF  A 

FILE  that  ALREADY  FXISTS  ON  The  DISK,  THE  message 

FILF  TSS.CC  ALREADY  EXISTS 

DO  YOU  WISH  TO  OVERWRITE  (Y  OR  N)  ? 

APPEARS. 

THE  VALUE  TSS.CC  »ILL  BE  REPLACED  HY  THE  FILENAME 
GENERATED.  IF  ThF  QUESTION  IS  ANSWERED  wITH  THE  LETTER  '  Y', 
The  Data  FILE  OF  THAT  NAME  UN  THE  DISK  wlLL  BE  DELE l ED  AND  A 
NE*  FILE  OF  THE  SAME  name  will  HE  CREATED.  THE  DATA  OK  THE 
OLD  FILE  "ILL  HE  LOST.  ANSWERING  THE  QUESTION  *ITH  »N»  (OR 
And  OIHER  LETTER)  «ILL  CAUSE  THE  PROGRAM  ro  REQUEST  REENTRY 
OF  THE  INFORMATION  FOR  STEP  ?. 

3.  TYPING  ThF.  LETTER  'S*  AFTER  THE  READY  MESSAGE  IN  STEP  3 

AuTOmaI ICALLY  DELE  TfcS  ThE  DATA  FILE  (wHICH  wILL  BE  EMPTY) 
FROM  I  HE  DISK.  THE  MESSAGE 

NO  DATA  RECORDED.  DATA  FILE  TSS.CC  DELETED  FROM  DlS* 


WHERE  TSS.CC  IS  THE  FILE  NAME  GENERATED  BY  STEP  2 


DATA  EXAMINATION  (EXAMINE) 


AFTEP  THE  DATA  HAS  BEEN  GENERATED  AMD  STORED  IN  THE  FILE# 
THIS  PROGRAM  IS  USED  TO  DISPLAY  IT  IN  A  HUM  AN  READABLE  FORM. 


PWUCECDJRE 


1.  FPOM  DISK  PACK  Hi,  TYPE  THE  COMMAND 

EXAMINE  CR  (CP  *  CARRIAGE  RETURN) 

2.  SUPPLY  THE  SAME  INFORMATION  TO  FORM  THE  DATA  FILE  NAMg  AS  *AS 

DONE  IN  STEP  2  OF  THE  DATA  COLLECTION  PROCEDURE.  THE  ONLY 
DIFFERENCE  IS  IE  THE  VALUES  ENTERED  GENERATE  A  FILE  NA«E  UF  A 
NON-EXISTENT  FILF,  AN  ERROR  mf.SSAGE  WILL  Hf  OUTPUT  AND  A 
REQUEST  FUR  A  NEW  SET  OF  INFORMATION  wlLl.  BE  ISSUED.  TO  AbORT 
THE  PROGRAM  [N  THIS  STEP,  STRIKE  THE  CTRL  AND  'A*  KEYS 

simultaneously. 

3.  WHEN  A  DATA  FILE  has  BEEN  DEFINED  AND  OPENED,  A  QUESTION  IS 

ASKEO  WHETHER  THE  OUTPUT  SHOULO  GO  TO  THE  CRT  OR  THE  PRINTER. 

this  is  dune  with  the  message: 

OUTPUT  To  PP1NTER  ?  (0-NO,  l-YES) 

«.  THE  USER  IS  THEN  ASKED  WHICH  RECORD  OF  DATA  HE  WOULD  LIKE  TO 
SEE  (UR  PHI  in,  THE  legal  OPTIONS  ARF  j 

-1  STOP  THE  PROGRAM 

0  OUTPUT  ALL  DATA  RECORDS  AT  ONCE 

I  TO  N  OUTPUT  SPECIFIED  DATA  RECORD 

IF  THE  SPECIFIED  DATA  RECORD  DuES  NOT  EXIST,  THE  Rf.OUEST 
MUST  OF  REENTERED.  THg  PROGRAM  *ILL  CONTINUE  TO  CYCLE  IN  THIS 
STEP  UNTIL  A  -1  IS  ENTERED, 


SYS! EM  SHijruHAN 


THIS  SEC  T I ON  DESCRIBES  ThF  MEANS  TO  $huT  DOWN  THE  SYSTEM  IN 
AN  ORDERLY  F ASM ION. 

WHEN  !»1E  SYS!E«  IS  IN  THE  COMMAND  PROCESSING  MODE,  AS 
DESCRIBED  IN  ! Hfc  PREPARATION  SECTION,  SIMPLY  TYPE*  ThE  COMMAND 

END  CR  CCR  =  CARRIAGE  RETURN) 

THE  SVSTtM  WILL  RESPOND  *ITH  MESSAGES  THAT  CERTAIN 
DIRECTORIES  HAVE  SEEN  CLEARED  AND  THAT  THE  MASTER  DEVICE  HAS  HFEN 
RELEASED.  WHEN  THIS  RELEASE  MESSAGE  APPEARS,  GO  TO  THE  COMPUTER 
AND  FOLLO.v  THE  SYSTEM  SHUTDOWN  PROCEDURES  STARTING  WITH  STEP 
NUMHFR  a.  IE  I  HE  PRINTER  wAS  USED,  TURN  THE  PRINTER  PO«£R  OFF 
BEFORE  USING  The  «FY  TO  TURN  THE  COMPUTER  POWER  OFF. 


ATTACHMENT  A 


data  FILE  RECORD  FORMAT 


file  structure 


ThERF  IS  ONE  RECORD  IN  THE  DATA  FILE  FOH  EACH  MEASUREMENT 
TAKEN  DURING  I  HE  t  X  P£h  I MF  N  T  .  THE  DATA  IS  STORED  IN  BINARY  FOPMAT 
AND  was  CREATED  USING  ThF  RECORD  RE AP/Hk I TE  ROUTINE  OF  FORTRAN  S 
(WtAOW  AND  rtWITW).  TH£  INITIAL  MEASUREMENT  IS  IN  RECORD  ONE  *1TH 

all  subsequent  measurements  following  sequentially. 


RECORD  STRUCTURE 


1.  RECORD  LENGHT  -  i?Ott  rtOROS  (416  BYTES) 

2.  COMPOSITION  AND  ACCESS 

THE  DATA  FILE  RECORDS  mAY  &E  ACCESSED  HY  DECLARING  A 
CUMMO  4  BLOC*  n I  I H  THE  F ULLD.'i f  NG  ELEMENTS. 

COMMON  /RECORD/  I  T I m£ ( * ) , SUM, A VG, N , V ALS ( 1 00 ) 


WHERE 


ITIME  -  TIME  OF  DATA  RECORD  w AS  wRJTTEw  TO  FILE. 

(ITIMEU)  s  HOURS,  ITIMEC2)  =  MINUTES,  And 
I T I Mf ( 3 )  S  SECONDS).  INTEGER  ARRAY 
SUM  -  SUM  OF  The  ABSOLUTE  VALUES  OF  THE  LOCAL 
maxima,  real 

AVG  -  AVERAGE  of  THE  AHvSULUTE  VALUES  OF  THE  LOCAL 
MAXIMA.  REAL 

H  -  NUMBER  OF  LOCAL  MAXIMA  DETECTED.  INTEGER 
VALS  -  ACTUAL  LOCAL  MAXIMA  VALUES  DETECTED.  REAL 
ARRAY  ' 

THF  DATA  RECORDS  may  HF  ACCESSFD  USING  THE  RFAOR  I/O 
RUUTInE  OF  FORTRAN  S  AFTER  OPENING  TH£  DATA  FILE  WITH  A 
RECORD  LENGTH  OF  416  BYTES. 


wxxxxh,  ****&».  tM/mm  auaumsm  *##*&&,  'x&txx&v 


ft  X 
u»  w  x 

x  o  x 

X  U  — 
S  C  M 


X  ft  U 

c  o  ft 

u  u 

UJ  «  C 


JUX 
—  OP 


UJ 

X  UJ 

c  u 

X  U.  •% 

o 

w  mu 

*-  UJ 

m  —  ft  x 

X  UJ  ZOik 

9 

*•  y  «• 

9—  mm 

x  —  uJ  U  X  O 

Z  1 

X  «  — 

Urf  U 

«  X  W  Q.  X  LU 

X  UJ 

X  JllkC^C 

Ui  X 

e>  u x  c  «:z 

X  u 

C  ft  X  U  3  U  ft  3 

X  % 

b  x  u  ft  x  <  —  x 

go  * 

awonyos 

ft  •» 

X  -J  X  X  U  9  9 

UI  Z 

a.  ►-  w  «  uj  w  x 

X  UJ 

X  O  In  -  X  —  O  3 

X 

ft  U*»  U  CO  XU 

-J  U 

XC0UftUJ^3ftftUJ 

ft  X 

C  UJ  U  UJ  X  X  >■*  X 

—  9  • 

SXX3Xw««« 

»-  CO  CO 

X  3  *  U  X  X  CUU 
0.  UJ  uj  —  -J 

WU.OIUK 

1JX2X3m€0)Il 


VU<CWUiO  «c  *- 

O  XU  ajaoc 

•-  X  X  •-  u-  *• 

ft  o  <  o  <9u.y>- 

C0ft^»-R-»X©«*UX 
uj  —  x  *-  *-  x  <  w 
X  W  W  <  D  <  Ui  J  t 
W  UJ>  JKH>3U 

•*  p  X  sy<  u  x 
S^flUODOQtJU 
HXi*l3  UJ  ft  X 


UJ  U* 
XXkk 

a  a  a. 
\IM^« 

V  V 

•  *  %  c 


(M 

e 

X 

P  u 

»  u 

ft  ft  *  3  X  UJ  CO  U 

M  U. 

X  *- 

• 

u 

u 

• 

ft  UJ 

ft  UJ 

UJ  UJ  CO  U  *»  3 

mm 

UJ  UJ  ft 

ft 

uj 

<k 

CO 

ft 

ft  ft 

CO  CO  ft  ft  J« 

o 

ft  ft  ft  C 

mm 

X 

u 

ft 

UJ 

►-  Ui 

3  3  UI  UJ  UJ  X  Ui 

X 

>•►93 

• 

M 

Uj 

UJ 

W  UJ 

X  % 

«  X  *-  *  — 

UJ  U 

u*  ►»  C 

X 

X 

4  ^  ^ 

J 

«U  UJ 

uup 

M 

X  ~ 

X 

mi 

» 

Ui  o  e 

UJ 

U  ~ 

CO  X 

—  U 

3 

ft  •- 

a. 

UJ 

m 

©  ** 

X 

ft  u. 

A  ft 

xy  Ik 

X 

«a  «■ 

< 

X 

X 

V  —  Ui 

ft 

X  •- 

—  X 

X  ~ 

UJ  3 

ft  • 

» 

X 

UJU^xS 

ft 

mm  tm  m 

-•  U 

3 

3 

•  *33 

cc 

X 

ft 

e  •-  x 

v  W 

C 

3u  Uy 

UJ 

«* 

«a  <  I  2 

ft 

UI  X  ft 

A  »- 

O 

X 

y  X  10  • 

X 

CO 

x  u  >  x  u 

• 

s  O 

r\j  — 

9 

UJ 

•  • 

mm 

X  X 

—  X 

UJ  C  u 

Pm 

ft  ft  ft  ft 

UJ 

V  U 

suu^y 

/ 

3 

X  UJ  T  UJ  ui 

9 

•  ft 

X  UJ  UJ  •  ft 

O 

Ctf  to  e 

«k 

«*  ft  ft  u 

X 

X  UJ  J  UJ  UJ 

u 

UJ  J 

^  Ik  Ik  UJ  W 

X 

X  ^  ft  ^ 

u 

ft  u 

X  w*  ~  ft 

p 

O  X  UJ  X  X 

X 

►  ft 

S  y  y  >  Ik 

U  •*  ft  ••  — 

•* 

*»  U 

y  ^ 

uuuuuuuuuuuuwuu 


>«ir  «ac  »e«ii 


ae-A/WClT^NC^C-fN, 


^vir^Nc^e^A*11  t  /  4  n  s  9  e  \  4 


IYPE  *1U  MFASORE  WHEEL#  9IR1KE  ANY  KEY 
C0NI1NUE 

CALL  GCMARdCHAH,  IER) 

IFdCHAH  .EM.  LETS)  GO  10  20 
IM1CHAR  .NE.  WOK)  GO  10  15 


Kl 


n 


SI 


19  3  « 

«  y  y 

i*l 

ft  <*j 

© 

Z  U  »■  »- 

>  ft  X  Ui 

X 

s  — 

—  «u  *  » 

Uu  ►a 

CO 

W  "M 

a 

ft  ft  ft  afe 

a  _j  2 

•M 

-1  ft 

»  1*1  ft  ft 

Ay  X  C 

ft  —  — 
C  —  2  ► 

2 

2 

O  ft 

*•* 
i*.  > 

-j  ►  a  x  — 

•v  *■  U.  Z 

ft 

a  ui 

u  u 

UJ  —  —  —  *  Z 

—  —  x  c 

ly  — 

> 

•-  a 

Xu.  ui  ui 

Z  ~u 

CO  ft 

►  a 

>  ft 

ft  ft  *•  e  •»  x 

y**K 

3  •»  Ui 

mm 

III  w 

I'lUUu  — 

►  i*i  © 

fc*J  W 

x  © 

a 

3  *  ul  -1  IX 

ui  «  a.  u- 

ac  ft.  x 

4*.  Z  — 

a: 

ua.«T“«w 

X  V  X 

o  ►  a 

ttl 

J  **  ft  X  A  U  X 

U  UJ  Uu 

►*  2 

2  X  CO 

—  3  a:  3  ui  c  w 

CO  ft 

-•  ft 

U.  ©-*>•-  _|  UI 

«•*•*»( 

a  ft  ►  a 

X  X 

1*4 

C  ft  X 

-wu« 

—  CO  CO 

l*i  > 

e  x 

w  X  u 

^  M 

—  2 

a  —  — 

2  ft  ► 

yi  —  a  — 
ft  c  co 

►  CO  * 
ft  — 

ty  a 
ft  w 

*  ft  ►  »»•  I*, 

2  W  uu  x 

"•  It*  2  Ui  ►  ft  ft 

2  X  D  —  -J  ►  ft  —  2 

ft  i*t  ft  X  CO  «»  tf*  « 

U*  2  8  9L  3  iu  A*  & 

*  Iklk^ANw*  I 

►  s  x  oc  s  a  a  j  im 

3  U  UMii  IM  IM  ki  «  a 

©  utfoeuuu  a 

ft  mi  m  in  ui  lu  w  ■*  j 

*  ^  ©  u 

2  22222X0  2 


Ifcf  —  M 

X  S  A  u 

ws  My 
—  3  a:  a 
ft  2  ff 


C  O  A 
U  U  ^  ft 
y  Zu 
OB  «  A 

x  2  a 

ft  uJ 

-I  «  X 

WMWR 

2  Jk  A  ft  Ik 

—  x  a  — 

eft  —  a 

y  2y  y  2 

BMAm  Ui 


O  •**  •>  ►  —  **«  X 

2  A 

ft  ft  ft  1*1  l*i  ►  ty 

AOOCf  XO«* 
ui  i*.  ly  I*,  ft  ft 

O  2  ft  «*J  ft 

O  ft  ft  ft  ft  u* 

UlUlklll  A  j  a 

MJCOWCOj  —  fta 

-j  a  a  a  — 

•"  y  amb 

iy  *•  ►  ►  —  -*  co 

aaftox  —  ftik 
yfZ  2 J^y  — 

-i  ©  C  S  —  O 

••XBBSyy  2 

X  ft  ft  ft  X  —  I*; 


a  —  ►ax 

e  —  a  ► 

►  ft  ft  tu  — 

ft  ft  ^  •  «o  — 

a  x  x  — 


© 

2  2 

ft  — 

O  u  u 

•  A 

♦ 

M  M  *  J 

a 

•*M  — 

ly  O 

A  M  ■ 

UJ 

mm 

a  «j  o  x 

a 

ft  <V 

•  ft 

«-J  w  w 

2  ► 

ft  U 

ft  i y  o  2 

2 

ft 

2  ft  ft 

•  ft 

X  I*f 

Z*A« 

Ui 

— 1  mj 

N  « 

V  ft  ft 

ft 

2  ft 

"X  «l 

a  2 

y  tu 

—  O 

M»  «M 

■  X  X  » 
uUU 

ft  — 

ft  0) 

•  <*> 

USB  1  9  N 

a  z  ••  w 

a  a 

M  ft  w 
ft  l*J 

MM  to  ft  9 
ft 

X  I||m  N 

U  ft  ft 

—  ft  ly  ft 

j  j 

V  j  jy 

mm 

y  u 

—  «y  -J  —  r 

-1  mj 

III  A  Ml 

cr  j  -j  ft 

mm 

U  y 

2  U  -mi  —  ft 

ft  ft 

ft  1*1  ft 

C  ft  ft  ► 

|y 

W  ft 

©  W  ft  ft  © 

u  u 

ly  ft  2 

y  u  u  u 

e 

ft 

e 

ft  iy 

WftUty 

©  e 

—  ft 

UUC:UWOUUUU(JUUWUUUU 


rWKsSS 


VaV-*V>\v-V.  *  *  V 


—  /  iKc  o  e~f\i«A«tr'Cv^cfte 


vvvQ^rxvvirinr/1/// 


MHEEL  VARIANCE  MEASUREMENT  AND  LOCAL  MAXIMA  RECORDING  ROUIINE 


to  —  9  A  to  X  x 

J'-X>  am  « 

—  a  o  x 

a  >  *-  m  ft  fi  2  o  j  j  m  ■ 

■*  *  «  _  to  «<< 

S  <fi«*  —  ft  a  a  >  >  w  «j 

3  f  ft  m  to  fi  urttiMi  9  o  u  a 

O  t0  U  tftttf  3 

8  J  JttHU  JBhtfM  J  J  J  J 

C  8  «  ft  —  ft  ft  ft  g 

3  to  to  X  X  to  X  Z  X  m  to  to  X 

^  ftft— —  ft  — —  —  ftftft  * 


* 

— 

X 

— 

• 

to 

to 

9 

X 

• 

X 

X 

ft 

a 

A  to 

A 

o 

X 

—  X 

• 

e 

X  to  to 

to 

to  X 

to 

ft 

«** 

to 

X  O  to 

X 

ft 

e 

9 

to  *  x 

to 

to  to  to 

X 

*> 

• 

X 

to  X  j 

to 

% 

to 

e 

to 

to 

— 

-J 

— 

D  X 

U! 

• 

— 

mo  x 

to 

u 

to  to 

ft 

X 

— 

•1 

to 

to  ft 

•» 

• 

ft 

to  >  3 

ft 

to 

• 

— 

A  — 

e 

A 

5 

e 

<2 

*  •-  e 

to 

cr 

z 

—  —  * 

X  to 

to 

— 

ft 

to 

to  A  9 

m  a 

X 

— 

• 

ft 

cau 

e  x 

ft 

— 

to  to  3  to 

9  to 

X 

o 

to 

6  A 

to 

ft 

(8 

— 

to  to 

A 

ft 

— 

• 

X 

to  —  to  e 

—  O 

> 

V) 

to 

D  — 

to 

to 

to 

X  to  X 

X 

to 

X 

• 

to 

to  u  O  x 

O  X 

X 

a 

X 

a  x  —  « 

to  ft 

a 

— 

— 

to  to «»  x 

to  X 

to 

X 

UK  UU 

u  g 

ft 

X 

X 

to  to  to 

to 

e 

N 

to 

to  to  X  — 

ft  to 

«■» 

— 

— 

9  to  —  to 

to  to 

— 

— 

X 

to 

—  O  A 

9  A  to 

X 

u 

-> 

— 

e 

9  0  to 

«M 

X 

• 

« 

X  A 

3 

»• 

to 

« 

to  to  to 

X 

« 

to 

W 

m 

X 

to  to  to 

to 

X 

X 

•*  to  x  —  to  to  k 

u.  Or  «  2  14 

—  ••  hu.  —  Tear  —  y 

-Cu^-Cu 

n  a  — 

c  w  —  z 

X  9  —  to  = 

see—  u 


wwwuuwwwuwwuw^wuwu 


«\«9lT^KC 


^xiejrft^cs*©— f\* 


—  a.  —  fttr-c^c^e  —  Aj^trjr  c 
*+9+.  «*  —  *>>a***,ftftftft9eee  *  r^^X'^iTkr,/* 


mmax  s  o»  oval  *  sec own  oam  elem{ n f » 


-J 

to 

to 

> 

> 

a  x 

o 

2  2  to 

2  to  to*  X 

e 

to*  X 

z 

X  X  z 

« 

—  to*  — 

to.  2 

-i 

to*  2  O  x 

X 

•>  —  —  to 

> 

to 

•-  O  to.  * 

2 

X  2 

o  a  u  u 

to-  toi 

2  to* 

tn 

X 

to.  X  to. 

<± 

O- 

2  2  —  X 

a 

to  to  C. 

Zi 

to  x 

X  -  to* 

to  •)«  3 

> 

X 

to  X  to 

2  U 

2  2  to  to 

to 

to 

)DOSX> 

2 

X  2 

to  *wU  ft 

to 

*»  to 

to  •-.  —  a 

u 

X 

to*  X  M  to.  u* 

to 

X  •» 

2  -J  Z  to 

2 

-> 

to* 

O  O  UJ  to*  to 

C 

e 

—  2 

>  X  X  O 

to 

to 

to  to* 

•>  to*  to  to*  M 

to 

to*  *» 

—  2  w  2 

u 

to 

2  X  to  to 

U  to 

to* 

c 

«M  C*  to*  to 

to  n  •>  2  3 

2 

X  X  » 

to  A  to*  —  2 

mm 

UJ 

to.  r»  2 

> 

a 

u 

to 

2  «  x 

2 

2  «  M 

—  to 

to* 

|y 

O  to  — 

•  X 

to.  19 

2 

u  x 

—  w 

•to  2 

to* 

*5  Z  -J  to 

m 

O  to 

—  u*  to  X 

to  to 

2  X 

2  »  U  to. 

X  — 

u*  to*  to. 

2  to*  2  — 

u 

mm 

o  to.  e 

a 

—  to  to.  2 

to 

2 

to  to**  to* 

U  O  to* 

u* 

C  to  X 

•i  ft  u 

to  —  ~ 

>  s  a  •- 

X  «  •  •  to 

ft  »  c 

H  ~  O  to 

©  A/  •  X  to 

it  x  «;  w  •> 

<  —  tow  M 

o  x  o  x  z  ♦ 

—  ©  u  2  <  a  ->• 


n«<< 

•  >  to  X  X 
to  to  X  Z  Z 
-*  at  to  w 

•  n  n  j 


~  x 

2  O  U 


to 

X  w 

mm 

©  • 

to 

O 

c  —  — 

to 

2 

- j 

e  a 

> 

U* 

X 

to 

•  • 

2 

o 

> 

X  •  9 

• 

2 

—  C 

U*  to  to  C 

X 

mm 

— 

♦  to  to 

to 

* 

w  1 

•  >  5 

T 

m 

to 

2  2  *- 

to  to 

m 

*•  to 

C  U.  — 

mm 

to  to 

—  to  to.  a 

2 

to 

n 

a  > 

■M 

M 

2  2 

to  a 

to 

mm 

to  w 

2 

N  II 

2  to 

O 

m 

mm  mm 

to 

2 

J  to 

a 

to  ia. 

— 

a 

>  — 

to 

e 

2  a 

mm 

guuuuuuuu, 


C.WUWUWWWW 


If  DIFFERENCE  IS  t  E  SS  IMAN  if HO  IMFN 

IF  NEW  VALUE  IS  LESS  I MAN  CMA*  IMLN 


CMAX  IS  SAME  SIAM  AS  DIRICMUN  I  HI 
INC HE MEN I  NMAX 

Pdl  SCALE  VALUE  OF  CMAX  |N  MAXVAL 


X 

2  X 

a  z 

e  —  u 

a  w 

«->  ^ 

O  VAJ  < 

-1 

*-  *  a 

"•  mJ 

> 

a  a 

2 

a  •  %  •“ 

X  X  N 

M 

~  a  «  ♦ 

-J 

«*i  •  2  ^ 

X 

M  U  X  x 

> 

« 

MM  W«  < 

2 

2 

0  2  2  2  2 

U 

2  «  9  2  2 

3 

o 

X  ^  *»  *M 

*  ~ 

tf)  V)  H  J  2 

w 

X 

•  >  M.  <  a 

—  «i 

o  « 

o  « 

+•  2 

2  > 

u 

•  ns  < 

k4>  u.  a 

9 

•  2  2  2 

«rt 

a  • 

M  M>  •  Mi  a 

e 

a  — 

2  «AJ 

^  -j 

2  •  O  2  m» 

**;  <o  a 

o  • 

U  2  —  W 

a 

o 

•  —  •  M>  Mi 

c 

c 

•  -» • 

-1  -M  2  2 

O  ~  O  2  N 
UQU  — 


~  2 
—  a 
~  2  — 


2  2  — 

%  w 

«  a.  ir 

% 

*  3  • 

x  ©  •• 


xP  «  f\A 
»  V 
fU  ■ 


©  >  2  —  M.  2 

u  a  m  ui «  at 

^  *- »  a 

2  —  2  *-  e 

O  2  0  Mi  2 

U  t  M  OB  M. 


WWUWWWUUWWWU'U 


e  •  •  «  *  x  S'  X 


MAX  I'M  FJLTtH  ROtMINf 


S|«  FoH*AIU«.*!*,MM7.S)> 


SUHROUf  INI  nS?ATS(MEC»NMAX,MAXVAL) 


1.0  INTRODUCTION 

LEXISIM  is  an  interactive  computer  graphics  simulator  developed  for 
training  subjects  to  true  a  bicycle  wheel.  The  Simulator  has  low- 
physical  and  high-functional  similarities  to  an  actual  trueing  system 
The  LEXISIM  program,  developed  in  FORTRAN  on  a  Lexidata  System  34C0 
Video  Image  and  Graphics  Processor  communicating  with  a  Data  General 
Eclipse  S/200  computer,  performs  the  following  tasks: 

1.  Displays  the  demonstation  graphics  the  instructor  uses 
to  explain  the  trueing  procedures  to  the  subject. 

2.  Provides  the  user  with  the  following  options  for  truing 
the  wheel : 

a.  Adjust  the  spokes. 

b.  Adjust  the  calipers. 

c.  Turn  the  wheel. 

d.  Stop  the  wheel. 

e.  Change  the  direction  the  wheel  is  turning. 

f .  Change  the  speed  of  the  wheel . 

3.  Takes  periodic  measurements  of  the  bicycle  wheel  variances. 


2.0  EXECUTING  LEXISIM 


2.1  Setup 

1.  The  software  for  LEXISIM  is  resident  on  disk  pack  #28  and  must 
be  executed  on  the  left-hand  Eclipse  computer  in  the  Man-Machine 
Sciences  lab. 

2.  Follow  the  startup  procedures  next  to  the  computer,  loading  disk 
pack  #28  in  disk  drive  #0.  If  trials  are  also  to  be  run  under 
condition  "A"  (high  physical,  high-functional  system),  load 
disk  pack  #42  in  disk  drive  #1. 

3.  Be  sure  the  red  light  on  the  front  panel  of  the  Lexidata  processor 
is  pushed  in.  There  are  two  Lexidata  processors  located  above 
the  two  disk  drives  next  to  the  window.  The  LEXISIM  simulator 
uses  the  lower  one. 

4.  If  trial  results  are  to  be  printed,  turn  on  the  power  switch  on 
the  printer  located  next  to  the  door  and  press  the  ON/LINE 
button. 

5.  Turn  on  the  power  switch  on  the  Lexidata  monitor.  The  switch 

is  located  on  the  lower  right  comer  on  the  front  of  the  monitor. 

A  cross-hair  should  be  displayed  on  the  monitor  along  with  the 
words  "IDOS  REV  1.6". 


2.2  Program  Startup 

1.  After. system  startup  the  system  responds  with: 

FILENAME? 

Press  the  carriage  return  and  enter  the  date  and  time  in  the 
requested  format.  The  system  responds  with  an  R  to  indicate  that 
the  system  is  ready  to  accept  user  conmands. 

2.  To  start  the  program,  type: 

LEXISIM  carriage 
return 

The  system  now  begins  to  issue  prompts  for  user  inputs. 
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■1.  The  user  will  first  be  asked  to  supply  information  needed  to 
create  a  data  file  for  storing  wheel  measurements.  Refer  to 
the  "SIMTRAIN  PILOT  PROJECT  DATA  COLLECTION"  document  for 
appropriate  responses  to  the  prompts.  In  addition,  the 
following  prompt  will  be  issued: 

ENTER  EXERCISE  NUMBER  (1-3): 

a.  Exercise  1  is  a  test  trial  for  the  instructor  to 
demonstrate  the  simulator  to  the  subject.  No  wheel 
measurements  will  be  taken  for  this  exercise. 

b.  Exercises  2  and  3  correspond  to  practice  sessions 
1  and  2,  respectively,  for  the  trial  subject. 

2.  After  supplying  the  information  for  the  data  file,  the  following 
menu  will  be  issued: 

1.  EQUIPMENT  COMPONENTS 

2.  FINDING  WOBBLE 

3.  SPOKE  ADJUSTMENT 

4.  FINE  TUNING 

TYPE  1,  2,  3,  4  (0  TO  STOP  DEMOS): 

User  Responses: 

1.  "1"  -  M4"  -  the  corresponding  instructor  demonstration 

will  be  displayed. 

2.  "0"  -  the  simulation  will  begin. 

3.  At  the  start  of  the  simulation  the  following  menu  will  be  issued: 

A  :  ADJUST  SPOKES 
C  :  ADJUST  CALIPERS 

D  :  CHANGE  DIRECTION  OF  WHEEL  MOVEMENT 
S  :  STOP  WHEEL 
T  :  TURN  WHEEL 
W  :  CHANGE  SPEED  OF  WHEEL 

TYPE  A,  C,  D,  S,  T,  or  W: 
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User  Responses: 

1.  "A"  -  the  following  prompt  will  be  issued: 

WHICH  SPOKE  DO  YOU  WANT  TO  ADJUST? 

TYPE  1,  2,  3,...  or  36  (S  to  STOP  SPOKE  ADJUSTMENT): 

User  Responses: 

a.  "1"  -  "36"  -  the  following  menu  will  be  issued: 

1::  TURN  SPOKE  CLOCKWISE 

2  :  TURN  SPOKE  COUNTER-CLOCKWISE 

3  :  STOP  ADJUSTMENTS  ON  SPOKE  n 

TYPE  1,  2, ‘or  S: 

User  Responses: 

i.  "1"  or  "2"  -  the  spoke  will  be  adjusted  in 
the  corresponding  direction, 
ii*  "S"  -  adjustment  is  stopped  on  the 

current  spoke. 

MS"  •  -  adjustment  is  stopped  on  all  spokes. 

2.  "C"  -  the  following  menu  will  be  issued: 

I  :  MOVE  CALIPERS  IN 
0  :  MOVE  CALIPERS  OUT 
S  :  STOP  CALIPER  ADJUSTMENT 

TYPE  I,  0,  OR  S: 


User  Responses: 

a.  "I"  -  the  calipers  will  be  moved  in. 

b.  "0"  -  the  calipers  will  be  moved  out. 

c.  "S“  -  caliper  adjustment  will  be  stopped. 

-  the  wheel  will  move  in  the  opposite  direction  it  is 
currently  moving. 

■?  the  wheel  will  stop  turning. 

-  the  wheel  will  start  turning. 


the  following  prompt  will  be  issued: 


6.  “W" 

TYPE  1,  2,  OR  3  (1  -  SLOWEST  SPEED,  3  =  FASTEST  SPEED) 
User  Responses: 

a.  "1"  -  the  wheel  will  move  at  the  slowest  speed. 

b.  "2"  -  the  wheel  will  move  at  a  medium  speed. 

c.  "3"  -  the  wheel  will  move  at  the  fastest  speed. 

7.  Whenever  the  prompt  "TYPE  A,  C,  D,  S,  T,  OR  W"  appears,  the 
instructor  may  respond  with  the  following  options:* 

a.  "M"  -  a  measurement  will  be  taken  of  the  wheel  variances. 

Again,  follow  the  "SIMTRAIN  PILOT  PROJECT  DATA 
COLLECTION"  document  for  appropriate  responses  to 
the  prompts. 

b.  "Q"  -  the  data  file  for  the  trial  will  be  closed  and  the 

simulation  will  end. 

*  These  two  options  were  Intentionally  left  off  the  main  user  option  menu 
to  prevent  the  subject  from  taking  wheel  measurements  or  ending  the 
simulation. 

2.4  Errors 


1.  If  at  any  time  an  inappropriate  response  is  given,  the  prompt 
or  menu  will  be  issued  again  until  a  valid  response  is  given. 

2.  If  the  spoke  adjustment  option  is  selected  while  the  wheel  is 
still  turning,  the  following  message  will  be  issued: 

YOU  MUST  STOP  THE  WHEEL  BEFORE  ADJUSTING  SPOKES 
Simply  stop  the  wheel  first  and  then  adjust  the  spokes. 

3.  If  the  wheel  hits  the  calipers  while  moving.,  the  wheel  will 
stop  and  a  bell  will  be  sounded. 

4.  If  the  calipers  are  adjusted  too  far  in  or  out,  a  bell  will 
be  sounded. 


2.5  Data  Examination: 


After  a  simulation  run,  the  data  may  be  examined  by  using  the 
EXAMINE  program.  The  procedures  for  using  EXAMINE  may  be  found 
In  the  "SIMTRAIN  PILOT  PROJECT  DATA  COLLECTION"  document. 

3.0  CONDITION  "A"  TRIALS 

If  wheel  measurements  are  to  be  taken  for  trials  run  under  condition 
"A"  (high-physical,  high-functional  system),  use  the  following  procedures: 

1.  When  the  system  is  in  the  command  processing  mode  (the  ready 
prompt,  R,  appears  on  the  terminal)  type  the  following  coranand: 

DIR  DPI  flfS^Se 

2.  Type  the  command: 

WHEELRITE  ?!£u^ge 

3.  Follow  the  procedures  in  the  "SIMTRAIN  PILOT  PROJECT  DATA 
COLLECTION"  document  for  taking  wheel  measurements  and 
examining  the  data. 

4.  To  return  to  the  LEXISIM  simulator  while  in  the  command 
processing  mode,  type  the  comnand: 

e: 

DIR  DPjJ  (where  0  =  zero) 


4.0  SYSTEM  SHUTDOWN 

The  system  may  be  shut  down  at  any  time  when  it  is  in  the  command 
processing  mode. 

1.  If  trials  were  run  under  condition  "A",  type  the  command: 

RELEASE  DPI  carriage 
return 

2.  Type  the  command: 


The  system  will  respond  with  the  messages: 

DIRECTORY  OP0  CLEARED 
MASTER  DEVICE  RELEASED 

3.  Follow  the  remaining  shutdown  procedures  next  to  the  computer, 
starting  with  step  #4. 

4.  Turn  off  the  power  switches  on  the  line  printer  and  Lexidata  monitor. 
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LOOSEN 


Figure  F-3.  Spoke  aajustment--graphics  display  device. 


Figure  F-4.  Fine  tuning--graphics  display  device. 
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Figure  F-5.  Graphics  driver  display  for  demonstration 
and  practice  of  wheel  truing. 
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APPENDIX  G 


ILLUSTRATIONS  OF  DEVICE  LL 
(LINE  DRAWINGS) 


V  V  V.  '.A 
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SIMTRAIN  TASK  2  SIMULATOR  FIDELITY  EXPERIMENT: 
SCRIPT  AND  GENERAL  PROCEDURE 


I.  INTRODUCTION:  EXPLANATION  OF  EXPERIMENT 


This  study  compares  different  methods  of  teaching  people  mechanical  skills. 
We're  trying  to  find  out  which  methods  work  better.  The  skill  we're 
studying  in  this  experiment  is  how  to  true,  or  balance,  a  bicycle 
wheel— that  is,  how  to  get  out  the  side-to-side  wobble.  First,  I'll 

demonstrate  how  to  true  a  bicycle  wheel  using  _  (pictures,  this  copy  of  a 

bicycle  wneel,  computer  graphics,  or  a  bicycle  wheel,  as  appropriate).  Then 

you'll  have  a  chance  to  practice  on  the  _  (pictures  ...  a  bicycle  wheel). 

Finally,  I'll  put  an  actual  bicycle  wheel  out  of  balance  and  ask  you  to  true 
it.  I'll  do  this  two  (or  four,  for  condition  HH)  times  and  each  time  you 
will  have  15  minutes  to  true  it.  I'll  take  a  measurement  every  three 
minutes.  If  you  have  any  questions  during  the  demonstration  or  practice  (or 
first  two  trials,  for  condition  LL),  be  sure  to  ask. 


II.  DEMONSTRATION  BY  EXPERIMENTER 


Instruction 


Action 


First,  let  me  demonstrate.  The  parts 
we'll  be  using  to  true  the  wheel  are: 
bicycle  rim  nipples 
hub  spoke  wrench 

spokes  caliper 


Point  out  parts  on  training 
device.  Use  Figure  G-l  for 
condition  LL).  Use  Figure  F-l 
for  condition  HL. 


The  caliper  id  used  to  find  where 
wheel  is  out  of  balance.  If  the 
wheel  is  closer  to  the  left  side 
of  the  caliper,  as  it  is  here,  it 
means  the  wheel  is  pulling  towards 
the  left  at  that  point.  It  is  off 


Point  out  on  device. 

Use  Figure  F-2  for  condition  HL. 
Use  Figure  G-2  for  condition  LL. 
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Instruction 

center  here.  If  it  would  be  closer 
to  the  right  side,  the  wheel  would 
be  pulling  towards  the  right. 

Once  we've  found  where  the  wheel  is 
out  of  balance,  how  do  we  fix  it? 

We  fix  it  by  loosening  or  tightening 
the  spokes.  If  the  rim  pulls  to 
this  side,  the  reason  is  that  the 
spoke  going  to  the  same  side  of  the 
huo  is  too  tight;  so  it  needs  to 
be  loosened.  The  spoke  going  to 
the  other  side  of  the  hub  should 
then  be  tightened  so  it  will  pull 
the  rim  over  toward  this  side. 

This  means  you  will  need  to  loosen 
spokes  that  go  to  the  same  siae  of 
the  hub  that  the  wneel  is  pulling 
towards  and  tighten  spokes  that 
go  to  the  opposite  side  of  the  hub. 

Spokes  are  tightened  and  loosened 
by  tightening  or  loosening  these 
nipples.  The  nipples  are  tightened 
and  loosened  with  the  spoke  wrench. 
The  spoke  wrench  fits  around  the 
nipples  and  is  used  to  turn  them. 

To  tighten  a  nipple,  turn  it 
clockwise  as  you're  looking  at  it 
from  the  outside  of  the  rim. 

To  loosen  a  nipple,  turn  it 
counterclockwise  as  you're  looking 
at  it  from  the  outside. 


Action 


Point  out  on  device. 

Use  Figure  F-2  for  HL,  and 
Figure  G-2  for  LL. 


Point  out  spokes,  nipples, 
spoke  wrench. 

Use  Figure  F-2  for  HL,  and 
Figure  G-2  for  LL. 

Demonstrate  on  LL,  MM,  and  LH. 


Demonstrate  on  HH  and  LH. 
Show  Figure  F-3  for  HL,  and 
Figure  G-3  for  LL. 

Point  out  on  LH. 
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Instruction 


Action 


Wheels  usually  aren't  out  of  balance 
only  at  one  spoke;  usually  a  whole 
line  of  spokes  is  out  of  balance. 

In  this  case,  the  middle  spoke  needs 
the  most  adjustment.  It  needs  to  be 
turned  the  most,  while  the  spokes  at 
the  ends  of  the  group  need  the  least 

adjusting.  For  example,  if  spokes  _ 

to _  (fill  in  from  simulator)  are 

out  of  alignment,  spoke  _  (middle 

spoke)  would  need  perhaps  a  half-turn 

while  spokes  _  (end  spokes)  might 

need  an  eighth- turn. 

(Condition  HH) 

The  rim  here  is  close  to  the  right 
caliper,  which  means  it  pulls  to 
the  right  and  needs  to  be  pulled 

back  to  the  left.  Spoke  _ goes 

to  the  right  side  of  the  hub  so  it 
needs  to  be  loosened.  It's 
loosened  by  turning  it  counter¬ 
clockwise.  The  next  spoke,  _ , 

goes  to  the  left  side  of  the  hub. 

So  if  we  tighten  it,  the  rim  will 
be  pulled  to  the  left.  It's 
tightened  by  turning  it  clockwise. 


Point  out  on  device. 

Show  Figure  F-4  for  HL,  and 
Figure  6-4  for  LL. 


Before  HH  begins,  put  two 
deviations  in  the  wheel--one  for 
demonstration  and  one  for 
practice. 

True  the  section  of  the  wheel 
just  pointed  out. 

Continue  similarly  until  the  rim 
section  is  trued. 
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Instruction 


Action 


(Condition  MM) 

Turn  your  head  while  I  put  in  a 
deviation.  You  can  look  now.  The 
rim  here  is  closer  to  the  right 
caliper,  which  means  it  pulls  to 
the  right  and  needs  to  be  pulled 
back  to  the  left.  The  spoke  goes 
to  the  right  side  of  the  hub,  so 
it  must  be  loosened.  It's  loosened 
oy  turning  it  counterclockwise. 

The  next  spoke  goes  to  the  left 
so  it  needs  to  be  tightened. 

(Condition  LL) 


Adjust  caliper  to  illustrate  a 
deviation  to  the  right. 

Demonstrate.  Repeat  the  prior 
instructions  with  a  second  and 
third  deviation,  illustrating 
deviations  to  the  left,  and  a 
balanced  wheel. 


Here  these  figures  represent  the  rim.  Show  Figure  G-5. 

spokes,  and  caliper  at  different 

positions  on  the  rim.  In  3,  the  rim 

is  closer  to  the  right  side  of  the 

caliper.  In  2  and  4  it's  also 

closer,  and  in  1  and  5  the  rim  looks 

about  midway  in  the  caliper. 

Spoke  12  is  in  the  middle,  so  I'll 
turn  it  the  most,  perhaps  half  a  turn. 

Spokes  11  and  13  I'll  turn  less, 
perhaps  a  quarter-turn,  because  they 
are  on  the  ends.  Spokes  10  and  14  I 
won't  turn  because  they  are  positioned 
evenly  in  the  caliper.  Looking 
at  the  bottom  picture,  spoke  12  goes 
to  the  left  side  of  the  hub.  Since  I 
want  to  pull  the  rim  toward  the  left. 
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Instruction 


Action 


I  will  tighten  it  by  turning  it  Make  clockwise  turning  motion. 

clockwise.  Spokes  11  and  13  go  to  the 

right  side  of  the  hub,  and  should  be 

loosened  in  order  to  pull  the  rim  to 

the  left.  These  spokes  are  loosened 

by  turning  them  counterclockwise. 


(Condition  LH) 

Turn  you  head  while  I  adjust  the 
wheel.  You  can  look  now.  The  rim 
here  is  closer  to  the  right  caliper, 
which  means  it  pulls  to  the  right  and 
needs  to  be  pulled  back.  The  spoke 
goes  to  the  right  side  of  the  hub, 
so  it  must  be  loosened.  It's 
loosened  by  turning  it  counterclock¬ 
wise.  The  spoke  above  it  goes  to  the 
left,  so  it  neeos  to  be  tightened. 

(Condition  HL) 

This  represents  a  bicycle  rim,  these 
are  spokes,  and  these  are  caliper. 
This  view  of  the  wheel  is  included 
so  you  can  tell  which  side  of  the 
hub  the  spokes  go  toward. 

Using  the  computer,  I  can  do  all  the 
things  I  need  to  do  to  true  the  rim. 

I  can  turn  the  wheel  by  pressing  T 
and  return. 


Adjust  wheel  to  a  position  where 
it  is  closer  to  one  side  of 
caliper. 


Make  turning  motions  with  wrench. 

Repeat  with  two  additional 
positions. 


Show  Figure  F-5. 
Point  out  parts. 


Point  out  menu  on  the  display. 
Press  T  and  R  (return). 
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Instruction 


Action 


I  can  make  the  wheel  90  faster  Press  W,  R,  then  Z,  R. 

by  pressing  "W,"  return,  and 
“Z"  for  faster  and  return. 

I  can  stop  the  wheel  by  pressing  Press  S,  R. 

“S,"  return. 

I  can  adjust  the  caliper  by  Press  C,  R,  then  I,  R. 

pressing  "C,"  return,  and  then 
“I"  for  in  and  return. 

I  can  adjust  the  spokes.  For  Press  A,  R. 

instance,  if  I  want  to  fix  the 
wheel  at  the  place  where  it  is  now, 

I  would  press  "A,"  return,  to  adjust 
spokes. 

Now  the  display  asks  what  spoke  I 

want  to  adjust.  I" 11  want  to  adjust 

"29"  so  I'll  press  "29,"  return.  Press  29,  R. 

Now  I  need  to  tell  the  computer  if  I  Point  out  on  display 
want  to  loosen  or  tighten  spoke  29. 

The  rim  is  going  to  the  left,  and 
looking  at  the  bottom  picture,  spoke 
29  is  also  going  to  the  left  side 
of  the  hub,  so  I  want  to  loosen  it. 

To  loosen  a  spoke  I  should  turn  it 
counterclockwise. 

The  display  says  counterclockwise  Is 

"2"  so  I  will  press  "2,"  return.  Press  2,  R. 


Instruction 


Action 


This  moves  the  rim  a  little  to  the  Continue  pressing  2,  R  until  rim 

left.  It's  still  not  centered  is  centered  between  caliper, 

in  the  caliper  so  the  nipple  needs 
to  be  turned  counterclockwise 
again. 

It's  centered  now,  so  I'll  stop  the  Press  S,  R. 

adjustments  on  this  spoke  by  pressing 

"S,”  return.  1  can  adjust  spokes  30 

and  28  similarly.  To  stop  all 

adjustments  on  the  spokes  at  this 

position.  I'll  press  "S,"  return.  Press  S,  R. 

Now  I  can  turn  the  wheel  again  to  Press  T,  R. 

find  another  deviation  by  pressing 
"T"  and  return. 

Here's  another  deviation  so  I'll  Press  S,  R  when  the  wheel  is 

stop  the  wheel  here.  close  to  one  side  of  the 

caliper. 

I  can  fix  this  deviation  just  as  I 
did  the  one  before— by  pressing  "A," 
then  pressing  the  number  of  the  spoke  Demonstrate 
and  turning  it  clockwise  or  counter¬ 
clockwise.  Do  you  have  any  questions? 

III.  PRACTICE 

Now  you'll  have  a  chance  to  practice  using _  (pictures,  the  computer,  this 

copy  of  a  wheel,  this  wheel). 
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Instruction 


Action 


(Conaition  HH) 

You'll  have  two  15-minute  trials, 
and  1*11  take  a  measurement  every 
three  minutes.  If  you  have  any 
questions  during  these  trials,  be 
sure  to  ask.  After  these  two  trials 
you'll  get  a  second  se-  of  two  15- 
minute  trials  during  which  you  won't 
be  able  to  ask  questions. 

tfould  you  leave  the  room  while  I 
put  the  wheel  out  of  balance? 

Go  ahead. 

(Condition  MM) 

Turn  your  head,  and  I'll  put  in  a 
deviation.  Now  show  me  how  you 
would  turn  the  nipples  with  the  spoke 
wrench.  If  you  have  any  questions 
be  sure  to  ask. 

(Condition  IL) 

I'll  show  you  a  series  of  pictures 
like  the  one  we  just  went  through. 

I'd  like  you  to  tell  me  which  spokes 
should  be  adjusted  and  how  much. 


E  puts  in  a  stanaara  set  of 
deviations,  takes  the  initial 
measurement,  and  calls  S  back  in. 
S  gets  one  15-minute  trial,  after 
which  E  trues  wheel  if  necessary 
and  puts  in  a  standard  deviation 
for  the  second  15-minute  trial. 


Call  subject  back  in. 


E  adjusts  caliper  to  a 
predetermined  position. 

Repeat  for  three  additional 
deviations. 


Present  Figures  G-6  thrugh 
G-10. 
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Instruction 


Action 


Also,  tell  and  show  me  in  which 
direction  the  nipple  should  be 
turned,  de  sure  to  ask  questions 
if  there  is  anything  you  aren't 
certain  about. 

(Condition  HL) 

Would  you  like  to  do  this  now?  I'll 
help  you  and  we'll  do  it  together. 


(Condition  LH) 

Turn  your  head  and  I'll  adjust  the 
wheel  to  show  a  deviation. 

Now  show  me  how  you  would  turn  this 
nipple  with  the  spoke  wrench  to  fix 
the  deviation.  If  you  have  any 
questions  be  sure  to  ask. 


E  puts  the  second  exercise  on  the 
screen.  S  sits  in  front  of  the 
CRT  and  works  for  15  minutes.  E 
takes  a  measurement  every  three 
minutes. 


Adjust  wheel  so  wheel  is  closer  to 
one  side  of  caliper. 

Repeat  for  three  additional 
deviations. 


IV  TWO  PERFORMANCE  TRIALS  (ALL  CONDITIONS) 


Instruction  Action 

For  each  trial 


Now  if  you'll  leave  the  room  for 
a  few  minutes,  I'll  put  the 
wheel  out  of  true. 

(Call  subject  back  in.) 


(a)  £  trues  wheel 

(b)  E  puts  in  predetermined  amount 
of  deviation  into  rim 

(c)  E  measures  initial  deviation 

(d)  S  instructed  to  true  wheel 
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Instruction 


Action 


Now  see  if  you  can  true  the  wheel. 
You'll  have  15  minutes  and  I'll 
take  a  measurement  every  three 
minutes 


V.  POST-E^Purtii'lENT  PROCEDURES 


1.  E  takes  deviation  measure¬ 
ments  every  three  minutes 

2.  Trial  continued  for  15 
minutes,  excluding 
measurement  time 

(e)  E  does  not  answer  questions 


Thank  subject.  Give  him/her  $15,  ask  subject  to  sign  a  form  acknowledging 
receipt  of  the  money,  and  answer  any  questions  the  subject  may  have. 
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I  STANDARD  DEVIATIONS  OF  RAW  DATA 
iSUREMENT,  TRIAL,  AND  CONDITION 


Condition 


HH 

HL 

MM 

LH 

LL 

Experts 

Trial 

Measurement 

(N  *  20) 

(N  =  20*) 

(N  =  20) 

(N  =  20) 

(N  =  20) 

(A  =  3) 

Practice 

• 

1 

Initial 

0.24467 

0.22600 

1 

1 

0.20742 

0.20240 

1 

2 

0.16006 

0.19004 

1 

3 

0.13487 

0.17396 

1 

4 

0.11906 

0.16243 

1 

5 

0.11856 

0.14716 

1 

Initial 

0.27624 

0.25440 

0.23352 

0.24702 

0.23646 

0.25897 

1 

1 

0.16855 

0.22867 

0.22723 

0.21751 

0.24479 

0.07773 

1 

2 

0.13347 

0.16976 

0.20548 

0.15329 

0.19909 

0.03797 

1 

3 

0.13248 

0.16277 

0.15932 

0.12529 

0.19337 

0.01936 

1 

4 

0.09780 

0.14411 

0.14888 

0.10139 

0.17668 

0.02446 

1 

5 

0.08540 

0.12494 

0.11831 

0.09411 

0.15473 

0.01813 

Performance 

2 

Initial 

0.25241 

0.28819 

0.29051 

0.29904 

0.28840 

0.30582 

2 

1 

0.17866 

0.16692 

0.19988 

0.18614 

0.21367 

0.16840 

2 

2 

0.10307 

0.14008 

0.16081 

0.11363 

0.15754 

0.05006 

2 

3 

0.08150 

0.11963 

0.12459 

0.09438 

0.12772 

0.02201 

4 

0.07323 

0.12185 

0.11671 

0.08779 

0.10700 

0.02522 

2 

5 

0.07884 

0.12731 

0.10533 

0.07130 

0.10581 

0.02937 

Practice 

1 

Initial 

0.03763 

0.00000 

1 

1 

0.11269 

0.04186 

1 

2 

0.08912 

0.04096 

1 

3 

0.09162 

0.05400 

1 

4 

0.10168 

0.06324 

1 

5 

0.13808 

0.06353 

Performance 

1 

Initial 

0.04626 

0.01470 

0.03795 

0.02596 

0.02807 

0.00858 

i 

1 

0.10604 

0.08062 

0.06748 

0.07489 

0.08153 

0.08146 

1 

2 

0.12272 

0.07596 

0.15697 

0.07909 

0.11442 

0.01747 

1 

3 

0.11395 

0.09579 

0.11682 

0.09090 

0.12952 

0.01356 

1 

4 

0.08621 

0.10641 

0.15823 

0.07068 

0.11790 

0.00548 

1 

5 

0.07324 

0.09576 

0.14638 

0.07139 

0.11502 

0.01076 

2 

Initial 

0.04559 

0.03686 

0.03393 

0.02584 

0.03777 

0.01944 

2 

1 

0.13937 

0.08208 

0.07120 

0.09470 

0.09128 

0.16186 

2 

2 

0.09924 

0.11315 

0.07997 

0.07777 

0.09826 

0.03204 

2 

3 

0.08746 

0.13529 

0.08468 

0.08194 

0.09288 

0.00976 

2 

4 

0.08482 

0.15386 

0.10304 

0.07306 

0.10192 

0.01597 

2 

5 

0.13151 

0.17612 

0.11832 

0.05055 

0.12144 

0.01286 

*N  •  19  for  Performance  Trial  2. 


